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Abstract of JP 2000223276 (A) 
PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element which has high luminescent 
intensity even if a driving voltage is low, and excellent 
durability while allowing high luminous energy to be 
extracted from it. SOLUTION: This element 104 is 
composed by providing a structure wherein at least a 
positive electrode layer 1 0, a positive hole injection layer 
12, an organic luminescent layer 14 and a negative 
electrode layer 16 are sequentially laminated.; In this 
case, the positive hole injection layer 12 is formed of 
type inorganic semiconductor material, and when it is 
assumed that the Fermi energy of the positive hole 
injection layer 12 is &Phi h and the Fermi energy of the 
positive electrode layer 10 is &Phi a, the relationship of 
&Phi h>&Phi a. should be satisfied, and the value of the 
absorption coefficient of the n-type inorganic 
semiconductor material should be set to 1 x 104 cm-1 or 
less. 
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O^, GeO, N i O, CaO, B a O, Fe^O, 
O3, T i O^^rcitfeM^ibife) ; Mg F^, LiF, Al 
F3, C a Fj^O^m^s/'fliti ; /^°-7;^:;^-DT/^* 

[0 0 6 0] *fc. itJhlWff^^lCfefcoTtt. 

MBE (^^^iirti^iJ^dfix-) ^7;^^'-^';^ 

[00 6 1] m2 (ommmm'} -m^. m 3 ^^m l 
T. rw|g0Jrom2ro^»^ll^cov^Ti^0J!i-5„ 03 

(4. ^2(D*Jt?f$ffiiCdo(t5W«EL*i^l 0 2ro»fB 



mx'h !9 , mmm i o . sEnmAm 1 2 , ^mmytm 1 
4 , m^f-mAM 1 5 do iwisii 1 6 ^mmmm h± 

«3iSr*LTV^5„ -^tLT. iW^ltE L*i^ 1 0 2 

fis [tffia 1 6 t^mm^a 1 4 tiT^pflt::. m^^aAJi 

«IEL*^1 0 0 i:W-(0«it-efc5„ Lfc;65oT, £Jl 
[0 0 6 2] ( 1 ) m^ma:h 

1. 8~3. 6 eV<DmmP^(Dig.fr?>^ti!jmt.V 
V\ rroSAtt. lli=-afP;'30«/4Sl. 8eV7f5St?fe 

AM©*;^-Slfp;'3^> 1. 9~3. 0 eV(D%tm^n\$. 
t;5SJ: i9$jSt<. 2. 0~2. 5eVC0$fiH 

[ 0 0 6 3 ] * fc. «^ ffiAi t t (om^m 

0. 5 e VJiiTC0iii:-tSr.i:}iSJ;i5^f*H/\ rroS 

[0 0 6 4] (2) 3^;tvV^-^-tS/7° 
Sfc, ^2*Jfe?j^«iic:*5(t5«^-aAiiw^^>/u^-^ 

^5^7° (/<>h'^^yy:^^-/l^^~) ^2. 5eVj^A± 

roffit-rs::i:;6Wt L<. 2. 7 eY&.±(Dmtir^ 

*3(t«. jE?L/4s%iiis*Ji*i®^T«i^aAiivi^ft-r 

[0 0 6 5] (3) «^i|Sf 

r t J; 19 , mmt- h (73a;^<^ffiA'14^BAttic i 9 ffi 
H/c:*^EL*^^t-rs::t;5sx'i:5„ ::^T\ ^f4b 

v'Ty^-zK fc5l/Htrtl,fc<0^^ft:, 0-y;ttf, 8— t 



LV\ «^^ffiA«>55^6^fr^i|^*#:T«^$tLTV^^^ 

z.a:>i,ofi.WmMtV,X\t. Tiv 
ti3^mti)y^-=^f^A K ^{m. ±uy'{t 

^^ a <f v-ftti^i^ 5 ^ tt 5 < t 'li 

. «^^aAtt* ^h\m±.^^^^t 1 5 ,^x^f 

*f*tt{;:. »*Lv^T/u*yifeM;«7/i'="5^-:>-'r 
Kt LT(4. LijO, L i O. Na^S, Na 

,Se*5j;t;«NaO:4S^{ffen, H/^Ty^* y ±m 
^Jg:;&/P=i^f Kt LTtt. m^\-i. CaO. Ba 
O. SrO, BeO. BaS, Mg Odo j;I>'C a S e 
#{fe>^5o ^fc, $f^LV^T/W*y:&«<Z)/Nny>'-fb 
tit LTfi, C s F. L i F, Na F, KF. 

L i C 1 . KC 1 *5J;-0«N a C 1 ^;4SWb^x5„ * 
fc. »-^L\/^TjU:iiV±m^m(D^^u^yimtLX 
(4. l^iJxLtf, C a Fj , B a F3, S r F^, Mg F^io 
it/B e FjiV^ofc^s/jb^;^. 7 5/-fk#)Jii,^«/NO 

%:m^-t^^mWtLXii. Ba. Ca, Sr, Yb, 
AK Ga, In, Li, Na, Cd,Mg, Si. T 
a, Shi3i.X^Zn(D(i^^fj:< tii — :><D^m^-sts'mt 

■r^mmit^mi. 'mmtcitwmmmmmx 

h^:itmjt. Lv\ l;^aAli;0^'rtbfero|&««)]I 

T;vU y ^«*/^=■y•:^-(' K, T)\^i3 y ±l«^ft*yU3 
K, T/w:*y^«ro/Nn'^'>"ft;ti*5j;t>*Tyv*y 

[0 0 6 6] (4) «5i 

m-c. «^^aAiiw«5t(^ov^Tla9!-r?,„ ^^^^sm^ 

ffiA)i<73«5g(4i|#(aiJ[ig^n5>bWT-(4/£< , 

JifliitTfeoT'bm^ *fc. m^aAl©lliJ^^co^,^ 

Tt#^^flJPI$;}^5fc(OT'tt^^V^^5, ^Jx.«0. Inm 

~1 0 0 OnmOfSlll^roii:ti-5ro;4W* 

aStt> l;^^ftAa(^)lil¥;i5o. 1 nm*vit/^Si:. 

OOOnm^S^SiriftffiStt/j;!?, ^^EL^i^ro^i 

ff^-O. 5-1-0 O.nmCO®llrtWfiti:1-5CD;5SJ;i90 



4L<. 1~5 Onmro|SHrt<^ttt1-5rc>;6S§t)(C^J 

[0 0 6 7] (5) jfmjim 
mat uTff?i*tti*tLff#(cii!ijps$ti5'b«T(s/£v^ 
[0 0 6 8] [^3 (Dmmwmi m^. m 4 ^^m v 

T. ^0|§BJ!om3ro*M^||^COV^TlftBJ-r5o 114 

(i. ^3ro«ff^«iri3(t5^1iEL«^-i 0 40||fffi 

n-tj-fc I? , mms 1 0 . iE?LaAS 1 2 , lE^Lttiis 1 

3 s ^mm%m 1 4 . m^^axji 1 5 :i3i.xj^mmm 1 e 

liJi ^ISit 5 r i J; t) , iE?L(Diiti||*3 J; TJ«^|-^3S3t;« 

[0 0 6 9] fi'is. m 3 (DmmMm(D^mE l 1 0 

4 tt, jEHmAS 1 2 t^^lS^l 1 4 t HL 
ilJill 3*laitTfc5.^.^l^l/^Ttt. m2<O^Jjfeme 
©^^EL^^l 0 2 tlSl"0«agSr*LTV^S„ Lfc 

[0 0 7 0] ( 1 ) mmm 

iEimmm\i. ^mumtcitrnmumx-mi^-t^ ^ t 

=iV-*5j;t;!-tf-:t7ai>';ty =^V-^^^ff 5 r i: 

r^^v^y^V (a-Si) , a-SiC, T-f ^ 
ti^ II y^^/Wv'!) a^'C/iC-Si), AiC-SiC, 

iCit, A 1 SiO. SiO^ (l^x^2) < G 
aN, I nN, Ga I nN, GeOj, GeO^ (l^x 
^2) . L i F. S rO, C a O. BaO, MgF^. 
C a Fj. Mg F^, S i (1^x^4/3) ^(D— 

[0 0 7 1] (2) m^T&i^^mM:)f& 

ttc. mmmmt. ~mmm\mh-r. m^it. urn 
mmta-iE.mmmxhoxh^\'\ lEnmm 

jlcD|lj¥^-o^^Ttiit}cffilJ|55$tb5^3roT'^i)^^v^yi^ m 

5 nm~5 |imroii?5ill^Oftii-5CD;*5$J*b 
ilitjicDlIff^O. 1-2 0 nm©$5llrtC)tti:i-5ro 



[00 7 2] LM4(DmMwmi dii^. ^mm<Dm4<D 

V >/t#^-t:-fc o X h . mmm-mmi^t 
^m-xh^iE^mAmimhti. ig*iLT, mmm 

(^T-feSo -f^if^^. ^4(Dmmmic^\'^xit. mm 

[0 0 7 3] *fc, %4(D%mmit. i^-Jfe#tt«r5fr 
■f5*^EL^^^>iS#fc;h.5ri;>i^fc. i t>IE?L 

*>> ^4ro^ft?i^ffi^c*5v^■ri*. -o<^m^ffli*i(c, ;^ 
mmm.'^mmm.^-kmTL. ^t^h-km^.k.x'm-t^ 

mmmmtmrntLxh^o 

[0 0 7 4] ^4(DmmMm<Dmmm\::i:iM-£. TIEtc 

IE?LffiAS : KiljS^^'-"^^ b n ^ y 

mi^sAM : M?^mm 
mmm ■. M^mmm 

[0 0 7 5] mmAm^Vimm-^^'^-huiy 
7.^<yi>^j y^-mxM-r^i^htc^. m^onmmm 

^mimm*^hf£?>^M(0^-^'y ^Srfl!^^TV^?,„ * 
i^&jK. t-t>6^~^~y hit. mtii. I n.O,, Zn 
O, I n^Oj (ZnO) _ (m(t, 2~2 0) ^£D— ® 

yif7.y-y. gfib-r-^ hy gfft~:?/W3-'>A, m. 



iZ.. Infi,, ZnO, I n^O, (ZnO) „ (mtt. 
2~2 0) SrJlv^fc*J-&i::tt. ^.«;tt-^Bi!itt^#lf b 
T. lntZn(Dm^ht [In/ (I n + Zn) ] ^ 

0. 2~0. 8 5<D$m\H(Dig.t-t^C0mj^L\>\ 
[0 0 7 6] ^LT. ^4(D^»^ffi-e{£ffl-r5^'-y 

s/ Mij^rM* mmi) ms. : 0 . 0 1 ~ 1 0 m o 1 

-m^mm: i~2ooB#pfl) Kx^wMm^m^v 

tern, mw ium 5 0 0 ~ 1 2 0 0 1;. a#ffl 1 ~ 1 0 0 

mm) L$fe(r. mm mip^mm) Lxnhtitc-h 

[0 0 7 71 

mmm] w*«i~4] 

(1) «EL*^roflH^ 

ll»J 1 ro^t^E L*^=-{4. m 3 <©»iiff^ffi(C*J}t 

ro^«EL^i^*«-t-5{^fefc:oTf4. Sf, Mi? 

1. 1mm, Ii2 5 mm, 1t7 5mm03il^?fc;^y;^^ 
K±(:i. llSStL-r, I TO ($,= 5. OeV) 

[0 0 7 8] ?^V^T\ ^m^^y<y^3y-!fm. 

m^&m=0. 6 5/0. 2 5/0. 1, IntZn 
(Dmf-i:t [In/ (In + Zn) ] =0. 7 2) ^:^/< 

^5X1 o''p a tTliilL/tt'tl^.-e, T/^=i">';^":^^ 
mAL. X^S*3X 1 o''pa}Cl«SLfCo ^<D^, 

0 ow, mmm&ms. (25^) 

^y^^^U. IliffeOnm mmmi) , )!i)¥2 0nm 



(^*#1J2) , IgJfSnm (^Jit^iJS) *Jj;0)jiffO. 
7nm (^iS#ij4) tOIE?LaAii^^n^Wi^bfc„ 
/<Cdb\ IE?LffiAJlroPliR#.ic^aiJSLfci: 
3 5 0 0 cm 'tJ-fcofCo 

[0 0 7 9] 7;5:^^-t:\ Plll3i#ic*iiJ£LfcS«t(4m/cC 

KSJlrtW*»Lfc**, *^S3 X 1 o''p a 

t?, IE?L^^IIJii: LT. N. N' — ^^^yU-N, N' 

-7ri:r^yP-4, 4' — O'v^v'y (NPD) *2 0n 

mm^^-t^hVy^ (8-t Kn^^yds^y yy-/v) r 

(Ai q) ^*^ig«u ^fcj-m^ffiAJi 

tLT, 0. 5nm©llifft?'j;SJ;5(-L ijOSrX^ 
^*L. ft^SC. ItHlt LT, 1 5 0 nm<0)KI¥T"r 

maAS, lETLiiJii, ^m^m. m^m 

U ^mEL*i^^#fc„ 
[0 0 8 0] (2) W«EL*^^Of¥tf 

^■^4-)-:^ (-) «^®, mmM^7°y^ (+) S@tb 
T. 0V(^*?sicfl;ffiSr^timPP*Pbfc„ 

{-iiSL, iDWIDtff^^l 0 0 0 c d/cm't L 

tt(C]E?LaAS(^)li)¥ (nm) ^S^oT:^ LTfe !5 , iK 
ttKcfg^iifig (cd/cm') ^SgoT/T^LTfeSo II 

0T'fe5»-&(C(4. ^7t«tti:L</h$V\ Sfc. # 

[0 0 8 1] 

mi] 







1111092 






M|-„ 












ITO 


ITO 


ITO 


ITO 


4> (eV) 


5 0 


5.0 


5. 0 


5. 0 


MI¥(nin) 


75 


75 


75 


75 














Kit Ir/ 


B'fb In/ 


Stit In/ 


Stit In/ 




^it Zn/ 


ifi'fb Zn/ 


Siit Zn/ 


it4b Zn/ 




filb Ru 


itibRu 


Stit Ru 


Sfb Ru 


* (eV) 




5. 5 


5. 5 


5.5 




eo 


20 


8 


0,7 




3500 


3500 


3500 


3500 
























NPD 


NPD 


NPD 


NPD 


BtI9(niT0 


20 


20 


20 


20 




Alq 


Alq 


Alq 


Alq 




Li,0 


Li,0 


LliO 


LitO 




100 


120 


150 


2S0 


(niA/ci7i2) 












3000 


3000 


3500 


5000 


(cd/niZ) 












1000 


1200 


1500 


1600 


(Mrs) 

































ITO 


ITO 


ITO 


ITO 


O.CeV) 


5.0 


5.0 


5.0 


5,0 




75 


75 


75 


75 












mm 


»it In/ 


Sfl; In/ 


»it In/ 






aib Zn/ 


SftZn/ 


HA: Zn/ 


(O^K^I) 




itft Mo 


Klblr 


Hfl; T» 






5.3 


5.5 


4.8 


5. 0-5. 2 




e 


0.7 


20 


20 




2506 


3674 


2400 


4000 


(cm-') 




















mm 


NPD 


NPD 


NPD 


NPD 


BUSCnnO 


20 


20 


20 


20 




Alq 


Alq 


Alq 


Alq 




Li,0 


Ll,0 


Li,0 


Li,0 




ISO 


250 


10 


500 


(mA/cm2) 












3500 


5000 


100 


1000 


(od/mZ) 












1500 


1600 


SO 


300 


(Hrs) 











[0 0 8 3] immmsi mi&mn^t^ii^iiEw&An 

mi:i-^x.. f^m^m< htcm^t. mmmitmmi^^ 
mELm'¥-ti¥^hx. wmvfzo Mci^mi^. mit^^y 
t7 j^/mimm/mt^ y y'^r > (j:b*= o . 6 5/ 

0. 2 5/0. 1. «', = 5. 3 e v) i)^h^£^B:!¥-8 



-To 

[0 0 84] mmm e ] mmm i (-*3 it s lEaa ai 

-<^yy"0J>^/mtmi^/m.\Y.4')'y^J^ (J:b'*=0. 6 
8/0. 2 7/0. 0 5, «>,= 5. 5ev) t^hfl'^ 



m 2 

[0 0 8 5] itmm 1 ] mmm i (c*3(t5iE?LaAJi 

fco Af*W(C, )lii¥2 Onm<^li{b-f Vv^'i'A/gelkM 
fpV^ft^'y (Jt*=0. 6 5/0. 2 5/0. 
1. *,= 4. 8ev) ^WLi-ftCo #t.^XfcS**«2 

[0 0 8 6] [i:mm2i mmm 1 (c^otts nM^^^^iJ 

TO;6^6>/i6)lII¥6 0 nmroiE?LaAii©i5^t5t){C. p 
§aii^a^|«^i|s|-;!). b ;i 5lE?LttA»^iSttfc{i/i^tt. MM 

mi tmm\^^mELm^i:^^vx. wmLtco m 

6^(C(4. ECR7°7X-rCVD^fCj;tJ, S i 
, (O^x^l) A^e>/i5MI»2 OnmromaAJi* 
iSitfCo #fcttfc;fe*t:S2{C;^i-o 
[0 0 8 7] 

hti^jEnrnxm^wnti^tizi:^^ mx.it. mmm 

mnOVmMti&K ti,. 3 0 0 0 c d/cm'iil± 

(Dm^^m^nmmhris Lti^h^mm-^t^ 1 0 0 oBt 

fcfe. 5iPJtt(-gix7tiE?LffiA]i;4S#f,tu, ©tJW-f-^t 
[ 0 0 8 8 1 *fc. *|g0Jro^ilE L^^-roK5t;^feli 



1-5 r i: ;5Stj-§: 5 J; 5 (CTi: 19 . f!lx.f4\ HHtb^ffi/^s i o 
VggTfcoTfc. 3 0 0 0 c d/cm'^^^±0;^^^|| 

%mmimbn. Li^h^mm-^i^ 100 oH#p^jii±ro 

WHE L*^^^^^W}^:^itt•f 5 r t *st-# 5 j: 5 \-t£ 

[Hffiroffl^^iiiBJ!] 

[01] ^iro*»^ll(c:d3(t5^«EL*^roWffill 
[0 2] naifi^ft:«4ro7ai/l'$3it^yUds^-M#Sr|ji 

[0 31 ^2<Dmmmmi^is\f?,mmELm^(Dmmm 

[1114] m3«^Jfemej-*3(t5*-aEL*^0||fffilII 

[13 5] jEiimAMommt. ?%9tmmt(Dmm^7r^-f- 

[*ff#(Olfte^] 

1 0 muM 

1 2 IE?LffiAJi 
1 3 iE?Liil3^e 

14 ^mmm 

15 m^^aAi 

16 itHJi 

3 0 

10 0, 102, 104 ^mELmi- 




13] 



^ 16 : 

14::tiaiS36Ji 



^ 12 : SEaaAl 
10 : |li«gJi 




^ 12 : iE?LSEAJi 

10 : mmm 



[02] 



104 : Ir^ELm-? 

T 



16 : mmm 

15 : m^&Ai 




[il5] 



6000 
^ 5000 
\ 4000 

|» 

16 2000 
1000 



10 20 30 40 50 
jE?L/%AJS<OJij*(nm} 



F^'— 3K007 
4K029 



ABOO AB02 AB03 AB06 AB13 
BBOl CAOl CBOl DAOO- DB03 
EBOO EB05 ECOO FAOl FA03 
AA09 BA03 BA43 BA50 BC07 
BDOO CAOl CA05 DB06 DC05 
DC35 



